Type-2 diabetes mellitus (T2DM) is a chronic metabolic disorder characterized by b-cell dysfunction and insulin resistance, and its prevalence has reached epidemic proportions worldwide.
Chemical Constituents from

Results and Discussion
The MeOH extract of S. adnata was partitioned between EtOAc and H 2 O. The EtOAc fraction was subsequently separated by silica gel, octadecyl silica (ODS) column chromatography and reversed-phase HPLC to afford thirteen compounds 1-13. The known compounds were identified as ursolic acid (2), 14) lupeol 3-acetate (3), 15) oleanolic acid (4), 14) stigmast-4-en-3b-ol-6-one (5), 16) 7-keto-sitosterol (6), 14) sitosterol (7), 17) pinoresinol (8), 18) (Ϯ)-boehmenan (9), 19) isoquercitrin (10), 20) 1H-indol-3-amine (11), 21) methyl p-hydroxybenzoate (12), 22) and stearic acid (13) 23) by detailed NMR spectroscopic analysis and comparison with literature data. Although known in other genera, the isolation of lupane-type triterpene (3), stigmas-type sterols (5, 6), neolignan (9) , and indole-type alkaloid (11) was first reported in this study from the genus Sambucus (Fig. 1 Ϫ was clearly observed, suggesting the fatty acid ester moiety to be hexadecanoic acid ester. The HMBC correlations of d H 5.74 (H-3) to d C 173.3 (C-1Ј) confirmed the position of the ester linkage at C-3. Thus, the structure of 1 was established to be 1a,3b-dihydroxy-urs-12-en-11-one-3-yl palmitate.
The MeOH extract, EtOAc fraction, and all the isolates were evaluated for their inhibitory activity against PTP1B. The results are listed in Table 2 , with the known PTP1B inhibitor RK-682 used as positive control. Of the samples tested, ursolic acid (2), oleanolic acid (4) and (Ϯ)-boehmenan (9) exhibited significant PTP1B inhibitory activity with IC 50 values of 4.1, 14.4 and 43.5 mM, respectively. Triterpene carboxylic acid and prenylated flavonoids are the two main groups of plant-derived PTP1B inhibitors. 25, 26) Ursolic acid (2) and oleanolic acid (4), which are classified into pentacyclic triterpene carboxylic acid, have been previously reported to have significant PTP1B inhibitory activity. 27, 28) Ursolic acid inhibits PTP1B in a competitive manner. Derivatives synthesized from oleanolic acid were demonstrated to promote cellular insulin signaling by increasing the level of insulin receptor phosphorylation. Few lignan has been reported PTP1B inhibitory activities, except two compounds including meso-dihydroguaiaretic acid and otobaphenol with the IC 50 value of 19.6 and 48.9 mM, respectively. 29) mesoDihydroguaiaretic acid inhibits PTP1B in a noncompetitive manner. (Ϯ)-Boehmenan (9) was the first example as a neolignan to exhibit PTP1B inhibitory activity. Its inhibition mechanism was determined from Lineweaver-Burk double reciprocal plots (Fig. 2) . The results showed that the plots of 1/V versus 1/[S] gave a family of straight lines with different slopes that intersected one another in the Y-axis. The V max value (1.6Ϯ0.1 mM/h) remained the same, while the K m values of 3.2, 4.3, 4.8 and 5.3 mM increased with the various sample concentrations of 9 (0, 15, 30, 60 mM), delineated that it was competitive inhibitor of PTP1B ( Fig. 2A) . Moreover, the second plot of 9 showed a linear relationship and the dissociation constant (K i ) value was calculated for 97.6 mM (Fig. 2B) .
Experimental
Optical rotations were measured with a JASCO P-2200 digital polarimeter in a 0.5-dm cell. The IR spectra were measured with a JASCO FT/IR-4100 (by a KBr disk method) spectrometer. UV spectra were obtained with a Shimadzu UV-160 spectrophotometer. The (B) The Second Plot of (A) HPLC, a JASCO PU-2080 HPLC system, equipped with a Shodex RI-101 Differential Refractometer detector, was used. Silica gel (silica gel 60N, Kanto Chemical Co., Inc., Tokyo, Japan), and ODS (100-200 mesh, Chromatorex DM1020T ODS, Fuji Silysia Chemical Co., Ltd., Aichi, Japan) were used for column chromatography. Absorbance for bioactive assay was measured on microplate reader Immuno Mini NJ-2300 (Biotec Co., Ltd., Tokyo, Japan 4 Na 717.5798). Protein-Tyrosine Phosphatase-1B Inhibitory Activity Assay The assay was carried out as described previously. 13) 
